An investigation was made on the biology of the Utah chub, Gila atraria, in Hebgen Lake, Montana, 1953Montana, -1954. Results from a preliminary study made in 19b8 on abundance and food habits are also presented. The chub was probably introduced into the lake by bait fishermen. Random sets ( No mature males less than 3 years old or mature females less than b were aged. The calculated total lengths for each year of life based on b75 specimens were as follows: first-1.6 inches; second-3.5; third-6.1; fourth-8.2; fifth-9.7; sixth-10.9; seventh-12.b; eighth-13.6.
-It-
HTRODUC TION
The U tah chub, G ila a t r a r i a ( G ir a r d ) , i s n a tiv e t o th e B o n n ev ille B asin o f U tah and th e u p p e r Snake R iv e r d ra in a g e o f loom ing and Idaho (Simon, 19lt6) .. I t i s presumed t h a t t h i s s p e c ie s was a c c id e n ta l ly in tr o ? duced in to Hebgen l a k e , Montana by l i v e -b a i t fish e rm e n . L o c a l r e s id e n ts r e p o r t t h a t sc h o o ls o f minnows, b e lie v e d to be Utah chub, were f i r s t ob s e rv e d d u rin g th e m i d -t h i r t i e s (193£-1937) '» The chub In c re a s e d r a p id ly and p ro b a b ly re a c h e d i t s maximum abundance a b o u t 19^8. I t has rem ained a t a r e l a t i v e l y h ig h l e v e l s in c e t h a t tim e .
Ghubs have been c o lle c te d in t r i b u t a r i e s s e v e r a l m ile s above Hebgen
L ak e. T h e ir known ran g e below th e la k e in c lu d e s a l l o f th e Madison R iv e r and th e u p p er 8£ m ile s o f th e M isso u ri R iv e r ( to H auser Dam). They may a ls o be p r e s e n t i n t r i b u t a r i e s o f th e s e r i v e r s . B a it fish e rm e n r e c e n t l y in tr o d u c e d th e chub in to C l i f f Lake which l i e s i n an i s o l a t e d b a s in about 12 m ile s w est o f Hebgen L ake. • The U tah chub i s n o t a good food f i s h and i s a n u is a n c e t o th e f i s h e r
men because i t r e a d i l y ta k e s m ost t r o u t b a i t s . I t i s so abundant t h a t i t may be c o n tr ib u tin g to a d e c lin e o f th e t r o u t f i s h e r y b u t th e lim ite d d a ta se c u re d on Hebgen Lake do n o t n e c e s s a r i l y in d ic a te t h i s . D av is (19I4O) and S i g l e r (19£3) r e p o r t t h a t a d e c lin e o f th e t r o u t f i s h e r y i n E ish Lake,
U tah ap p eared t o be a s s o c ia te d w ith an in c r e a s e i n th e abundance o f th e U tah chub.
In fo rm a tio n on th e b io lo g y o f th e U tah chub seemed im p e ra tiv e in th e developm ent o f a f i s h e r i e s management program f o r Hebgen Lake. A p r e -. 1
Iim in a r y in v e s t i g a t i o n on abundance and food h a b its was made i n 19i[8 by R . 2U Hays and C. Cr. B ishop o f th e Montana F is h and Game D epartm ent. A more in te n s iv e s tu d y on th e b io lo g y o f th e chub was co nducted d u rin g 1953-195L by th e w r i t e r . The r e s u l t s o f b o th s tu d ie s a re p r e s e n te d .
D e s c rip tio n o f Hebgen Lake
Hebgen Lake i s an a r t i f i c i a l impoundment { F ig . l ) lo c a te d on th e M adison R iv e r w ith in G a lla t in C ounty, a p p ro x im a te ly I m ile w est o f Yellow s to n e N a tio n a l P a rk . The p r i n c i p a l t r i b u t a r i e s a r e j Madison R iv e r, Soufih
Fork o f Madison R iv e r, G ra y lin g C reek and Duck C reek. A ll o f th e s e a r i s e in -Y e llo w sto n e N a tio n a l P a rk . The dom inant p la n t w ith in th e a re a i s lo d g e p o le p in e (P in u s c o n to r ta ) -th e im m ediate s h o r e lin e o f Hebgen Lake s u p p o rts a p p ro x im a te ly .e q u a l amounts o f lo d g e p o le p in e and g ra s s la n d -s a g e b ru s h ty p e s . Most o f th e la n d around th e la k e l i e s on th e N a tio n a l F o r e s t and i s u se d p r i n c i p a l l y f o r r e c r e a t i o n . About 75 summer homes and four, r e s o r t s a re on la n d s le a s e d from th e N a tio n a l F o r e s t S e rv ic e and s e v e r a l homes and r e s o r t s a re on p r iv a te la n d s .
The dam w hich impounds Hebgen Lake was com pleted i n 19lU and i s owifqd and o p e ra te d by th e Montana Power Company. The s p illw a y l i e s a t an e l e v a tio n o f 6 .^k k f e e t m . s . l . The r e s e r v o i r h as a c a p a c ity o f 3UU,730 acyp f e e t , a s u rfa c e a re a o f 13,700 a c r e s and a maximum d ep th o f 6 l . 5 f e e t .
The maximum re c o rd e d w a te r te m p e ra tu re a t th e s u rfa c e was 76° F . Ic e u s u a ll y forms d u rin g th e l a t t e r p a r t o f O ctober o r e a r l y November and dis-> a p p ea rs i n l a t e A p ril o r e a r l y May. The m ethyl orange a l k a l i n i t y was 77 p .p .m . and pH was 7 ,2 (November 1 1 , 195W . 
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MADISON
Hebgen la k e i s u sed t o s to r e w a te r f o r downstream power u n i t s . Be?
f o r e 1953 th e p o lic y was to s to r e w a ter d u rin g th e s p rin g and summer anqj.
t o r e l e a s e -i t as needed in th e f a l l and w in te r . S in ce 1953 w ater h as b^en r e le a s e d s h a r p ly in th e f a l l so t h a t th e minimum le v e l i s u s u a ll y re a c h e d i n November. In a norm al y e a r th e la k e l e v e l i s lo w ered ab o u t 17 f e e t and th e volume red u ced t o 160,000 a c re f e e t .
F is h A s s o c ia te s ' The chub i s th e m ost abundant f i s h i n Hebgen l a k e . Brown t r o u t (.Salmo t r u t t a ) and m ountain w h ite f is h ( Prosopium w illia m s o n i ) ran k n e x t fo llo w e d b y rainbow t r o u t (Salmo g a i r d n e r i i ) . C u tth ro a t t r o u t (Salmo c l a r k i i ) , e a s te r n brook t r o u t (S a lv e li n u s f o n t i n a l i s ) , American g ra y lin g ' ( Thym allus s i g n i f e r ) , lo n g n o se s u c k e r (C atostom us c ato sto m u s) , longnose dace (R h in ic h th y s c a t a r a c t a e ) > and Rocky M ountain s c u lp in (C o ttu s b a i r d i )
a re a ls o p r e s e n t in l im it e d num bers.
Sam pling A reas
Most o b s e rv a tio n s and c o lle c tio n s w ere made in th e s h a llo w a re a s o f th e l a k e , p a r t i c u l a r l y th e G ra y lin g and M adison arm s. The G ray lin g arm i s co n n ected t o th e main la k e by a s h o r t c h a n n e l c a ll e d "The Narrows"
(T ig . l ) . Most o f th e arm has a d ep th o f l e s s th a n l5 f e e t and d u rin g th e w in te r i t i s a lm o st c o m p le te ly d r a in e d . The p r i n c i p a l bottom m a te r ia l i s muck a lth o u g h sand and g ra v e l a re a s a re p re s e n t a lo n g th e s o u th e rn s h o r e lin e . The e n t i r e arm s u p p o rte d an e x te n s iv e grow th o f a q u a tic veg e t a t i o n i n 1918. Pondweeds (Potamogeto n g ram in eu s, P. p e c t i n a t u s , P .
-8-r i c h a r d s o n i i ) , w a te r la d y s thumb ( Polygonum amphibium) , w a te r crow foot (Ranunculus a c q u a t a l i s ) , American m i l f o i l (M yriophyllum sp ic a tu m ) , and s e v e r a l s p e c ie s o f a lg a e were common. L o c a l r e s id e n ts r e p o r t t h a t a q u a tic v e g e ta tio n became much re d u c ed d u rin g th e fo llo w in g two y e a rs .
By 195>3 o n ly s c a t t e r e d p a tc h e s were fo u n d , m ain ly along th e so u th e rn s h o r e l i n e .
The Madison arm i s ab o u t 5> m ile s lo n g and I m ile w id e . More th a n o n e -h a lf o f th e arm h as a d e p th o f l e s s th a n 15> f e e t . The bottom i s p r im a r i ly o f sand and g r a v e l. A ll p la n t s p e c ie s l i s t e d above.w ere p re s e n t b u t pondweeds were m ost a b u n d a n t.
ABUNDANCE AND DISTRIBUTION
F is h c o l l e c t i o n s , e x ce p t f o r f r y and f i n g e r l i n g s , w ere made w ith graded g i l l n e ts ( sq u are mesh 3/U -2 in c h e s ) . I n I 9I48 g i l l n e ts were s e t a t random th ro u g h o u t th e la k e from J u ly 13 to Septem ber 21. The r e l a t i v e abundance o f th e v a rio u s s p e c ie s was e s tim a te d from th e s e c o lle c tip n s (T a b le . I ) . The n e t t i n g o p e ra tio n s o f 1953 and 195>1| were s e l e c t i v e f o r chubs in t h a t th e s e t s were c o n fin e d t o a re a s where t h i s s p e c ie s was knpwn t o be ab u n d an t. Over ?5 p e rc e n t o f th e 1953-1951 s e ts w ere made i n th e
Madison and G ra y lin g arms d u rin g June and J u ly and a t d e p th s o f l e s s th a n 10 f e e t . The c o l l e c t i o n s were n o t com parable betw een any two y e a rs wit]a r e s p e c t to c a tc h p e r hour o r s p e c ie s c o m p o sitio n .
The U tah chub was th e m ost ab u n d an t s p e c ie s in th e 19U8 c o lle c tio n^.
In 1953 and 195U th e p e rc e n ta g e o f chubs was c o n s id e ra b ly g r e a t e r b u t tja is was u n d o u b te d ly due to th e s e l e c t i v e s e t t i n g o f n e t s . The c a tc h p e r h o u r -9-T able I . F is h c a p tu re d i n Hebgen Lake b y 1 2^-fo o t g i l l n e ts s e t a t r a n dom in 19^8, s e t s e l e c t i v e l y in 1953-195>h* 19U8, 7»3J 19^3, 8 .3 ; 195h, 6 .I4 .. The l a r g e r c a tc h p e r h our i n 1953 was p ro b a b ly due to s e le c tiv e g i l l n e t t i n g . The average tim e f o r s e t s in 19%h was 3 -h tim e s g r e a te r th a n i n 19I48 o r 1953
and t h i s p ro b a b ly a cc o u n ts f o r th e s m a lle r c a tc h p e r h o u r s in c e n e ts s e t o v e r -n ig h t f r e q u e n tly became so f u l l o f f i s h t h e i r e f f i c i e n c y was re d u c e d .
The 19b8 g i l l n e t s e t s in d ic a te d t h a t th e g r e a t e s t c o n c e n tra tio n o f chubs was i n th e G ra y lin g arm. In 195b, a t o t a l o f UU g i l l n e t s e ts was made i n th e Madison arm and 39 in th e G ra y lin g arm. The c a tc h p e r hour -10-f o r chubs was 6 ,0 and 7 ,3 r e s p e c t i v e l y . Chubs were-abundant in b o th arms b u t seemed t o be somewhat more c o n c e n tra te d i n G ra y lin g arm.
No c a r e f u l s tu d y was made on th e s e a s o n a l d i s t r i b u t i o n o f th e U tah chub i n Hebgen L ake, however some, g e n e ra l tre n d s were d i s c e r n i b l e . The a d u lt chubs a p p a r e n tly move from th e d e ep e r p a r t s o f th e la k e to th e sh allo w a re a s w ith th e d isa p p e a ra n c e o f ic e and th e r i s e i n w a te r l e v e l .
On May 19%h an o v e r-n ig h t s e t n e a r th e Narrows i n G ra y lin g arm caught o n ly t r o u t and w h ite fis h .. At t h i s tim e m ost o f th e la k e was covered w ith i c e . On May 23, a f t e r ic e had d is a p p e a re d , n e ts p la c e d i n th e same a r e a to o k many ch u b s. Chubs were abundant i n s h a llo w a re a s th ro u g h o u t th e summer b u t th e c a tc h showed a d e c lin e i n e a r l y J u ly , 195U* At t h i s tim e m ost o f th e chubs had com pleted spawning and many sm all sc h o o ls o f a d u lts
were o b serv ed moving alo n g th e s h o r e lin e s . R e s o rt owners n e a r th e d eep er a re a s o f th e la k e r e p o r t t h a t chubs a re seldom observed u n t i l e a r l y J u ly .
■During mid-summer la r g e sc h o o ls were o b serv ed by th e w r i t e r and re p o r te d ■ b y l o c a l r e s i d e n t s i n w id e ly s c a t t e r e d p a r t s o f th e l a k e . Chubs were p r e s e n t i n sh allo w a re a s th ro u g h Septem ber and O cto b er. On November 11, 1931t ( ic e was b e g in n in g to form) a n e t p la c e by a n g lin g and g i l l n e t t i n g a t i r r e g u l a r i n t e r v a l s d u rin g J u n e , J u ly , Table I I .
The 55 rainbow t r o u t exam ined ra n g e d i n t o t a l le n g th from 6 .8 t o 1 9 .0 in c h e s ( l b u n d e r 12 i n c h e s ) . A quatic i n s e c t s made up th e l a r g e s t volume c o n s t i t u t i n g 39«9 p e r c e n t o f th e t o t a l . D ip te r a la rv a e and pupae made up about 6b p e r c e n t o f th e volume o f in s e c ts and C o le o p te ra ab o u t 35 p e r c e n t.
O ther o rd e rs o f in s e c t s found were E phem eroptera, H em iptera,. Homoptera, T r ic h o p te r a , L e p id o p te ra and Hym enoptera. C la d o ce ra (m o s tly D aphnia) ran k ed n e x t i n q u a n tity , com prisin g 28.2 p e r c e n t. A lgae and h ig h e r a q u a tic p la n ts c o n s t i t u t e d 2»b and 2 .0 p e rc e n t o f th e volume r e s p e c t i v e l y . I i s h made up o n ly 0 .9 p e r c e n t o f th e t o t a l volume and u n i d e n tif ie d m a te r ia l and d e b ris c o n tr ib u te d 2 6 .2 p e r c e n t.
The 70 brown t r o u t ran g ed in t o t a l le n g th from 7*9 to 2 3 .9 in c h es (2 u n d e r 12 in c h e s ) . F is h made up th e l a r g e s t volume c o n s t i t u t i n g 69.2 p e rc e n t o f th e t o t a l . The k in d s and p e rc e n ta g e s (b y volum e) o f f i s h e a te n were as f o llo w s ; Utah ch u b s, 62; t r o u t , 29; s c u lp in s , 8; u n id e n t i f i e d , I .
The combined volume o f in s e c t s amounted t o 9 .9 p e rc e n t o f th e t o t a l and D ip te r a ( la r v a e and pupae) com prised ab o u t 88 p e rc e n t o f t h i s . C lad o cera c o n s t i t u t e d 8 .0 p e rc e n t o f th e volum e. Hone o f th e stom achs examined co n -T able IX . P e rc e n tag e fre q u e n c y o f o c c u rre n c e and p e rc e n ta g e o f t o t a l volume o f food ite m s e a te n by 55 rainbow t r o u t , 70 brown t r o u t and l65_ Utah chubs i n Hebgen Lake, I 9I4. 
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-13-ta in e d a lg a e . H igher a q u a tic p la n ts amounted .to o n ly O.I4 p e rc e n t o f th e t o t a l volume and u n i d e n tif ie d m a te r ia l and d e b r is made up 1 1 .8 percent}.
The range i n t o t a l le n g th o f th e 165 chubs u sed f o r stom ach .a n a ly s is was 3>«3 -lU®5 in c h e s . A com parison betw een th e food o f s m a ll ( t o t a l le n g th l e s s th a n 9 in c h e s ) and la r g e chubs showed i t t o be v e ry s i m i l a r .
Algae (U8.2J0 and h ig h e r a q u a tic p la n ts (21.1% ) c o n s ti tu te d 69*3 p e rc e n t o f th e t o t a l volume f o r a l l ch u b s. C la d o ce ra ran k ed n e x t co m p risin g 2lw3 p e r c e n t. The combined volume o f in s e c t s amounted tp o n ly 0 .7 p e rc e n t o f th e t o t a l and u n i d e n t i f i e d m a te r ia l and d e b r is made up 3 .6 p e r c e n t. S ig l e r (e g . c i t .), r e p o r te d t h a t th e p r i n c i p a l fo o d ite m s o f 90 chubs from F ig h L ake, U tah were D aphnia and Gammarus w ith a lg a e ra n k in g n e x t .
C la d o ce ra was th e o n ly ite m ta k e n i n q u a n tity by b o th t r o u t and chubs and w h ile no d e f i n i t e c o n c lu s io n s can be drawn re g a rd in g th e food compe t i t i o n betw een th e s e sp ec ie s, b ecau se o f th e s m a ll sam ple, th e r e ap p ears to be no s e r io u s c o n f l i c t .
A t o t a l o f 209 stom achs was exam ined from chubs c o lle c te d d u rin g th e summers o f 19$3-195U. Over 90 p e rc e n t o f th e specim ens was se c u re d by g i l l n e t s . Stomachs were ta k e n o n ly from f i s h cau g h t i n s e t s o f 2-h o u r d u ra tio n o r l e s s . The k in d s , p e rc e n ta g e o f o c cu rren ce and e s tim a te d p e r c en ta g e o f volume o f food o f chubs a re g iv e n in Table I I I . The volumes o f m ic ro c ru s ta c e a and i n s e c t s were e q u a l, each c o n s ti t u t i n g 36 p e rc e n t o f th e t o t a l . ' D aphnia was th e .m o s t im p o rta n t c ru s ta c e a n D ip te r a la r v a e and pupae made up ab o u t 73 p e rc e n t o f th e volume o f in s e c t s and E phem eroptera nymphs ab o u t 20 p e r c e n t. O ther in s e c t s found were -Ilt- ] -t r , e q u a ls t r a c e Odonata , Homoptera, T r ic h o p te ra and G o le o p te ra . . H igher acjhatic p la n ts com prised ab o u t 19 p e rc e n t o f th e t o t a l volum e. ■ U n id e n tifie d m a te r ia l and d e b r is made up th e re m a in in g 9 p e r c e n t. p e r c e n t (June 2 9 -J u ly 12) w h ile th e f u l l fem ales d e c re a se d from about 50 p e rc e n t to 6 p e r c e n t d u rin g t h i s p e r io d . A pproxim ately 20 p e rc e n t o f th e fe m a les ta k e n were p a r t i a l l y s p e n t. Fier. J. R e la tio n s h ip between a i r and w ater te m p e ra tu re s , and th e p e rc e n t o f s p e n t fem ales o c c u rrin g in p e rio d ic c o lle c tio n s i n Heogen Lake, 1954. N e a rly a l l o f G ra y lin g arm i s sh allo w and th e p r i n c i p a l b ottom m a te r ia l i s s i l t and muck a lth o u g h sand and g ra v e l a re a s a re p r e s e n t . F ry were found along m ost o f th e so u th e rn s h o re lin e b u t heavy c o n c e n tra tio n s were con th ro u g h em ergent v e g e ta tio n . They were found w ith in a few in c h e s o f th e s h o r e lin e i n a re a s where banks o r o th e r c o v er was la c k in g . As f r y i n c re a s e d i n s iz e th e y were p r e s e n t a t g r e a t e r d is ta n c e s from sh o re 3 p a r t i c u l a r l y i f submerged v e g e ta tio n was p r e s e n t.
F ry and f i n g e r l i n g s were c o lle c te d a t i r r e g u l a r i n t e r v a l s from August t o O ctober i n 1953 and i n J u ly and Septem ber i n 19$h (T able V I). F in g e rlin g s -which av erag ed 1 .3 in c h e s i n t o t a l le n g th were c o l l e c t e d on O ctober 3 1 , 1953. Sam pling was lim it e d t o a r e a s w ith d ep th s t h a t could, be waded.
D uring l a t e Septem ber and O ctober f i n g e r l i n g s became s c a rc e i n th e s e w a te r s . The average t o t a l le n g th o f young o f th e y e a r d u rin g th e s e months i s p ro b a b ly g r e a t e r th a n in d ic a te d i n th e sam ples s in c e l a r g e r ■
f i s h a p p a r e n tly move i n t o d eep er w a te r .
2h-
. Table V 6 o r more th a n one in c h g r e a t e r th a n f o r m a le s.
The le n g th fre q u e n c y o f th e s e f i s h s u g g e s ts an age group b e tw e e n .
5 .0 and 7«5 in c h e s and a n o th e r betw een 7»5 and 9 .0 in c h e s . S c a le s tu d ie s
show t h a t f i s h i n th e f i r s t s iz e group were n e a r ly a l l 3 y e a rs o ld and th o se in th e second were It y e a rs o ld . A t o t a l o f 166 f i s h com prised th e f i r s t group and 7lt.lt p e r c e n t o f th e s e were im m ature, 2 5 .0 p e rc e n t were m ature m ales and 0 ,6 p e rc e n t were m ature fe m a le s . The seco n d group t o t a l e d 182 f i s h and 2 9 .1 p e rc e n t o f th e s e were im m atures, 5 7 .1 p e rc e n t were m ature m ales and 1 3 .8 p e rc e n t were m ature fe m a le s. No m ature m ales aged by th e s c a le method were l e s s th a n 3 y e a rs o ld and no m ature fem ales were l e s s th a n It. in c h e s and r e p r e s e n te d a l l o f th e age g ro u p s , I t o -V H I . S c a le s were ta k e n from th e l e f t s id e o f th e body betw een th e l a t e r a l l i n e and d o r s a l f i n . M n u li beyond th e f i f t h y e a r w ere, i n g e n e r a l, d i f f i c u l t t o d e te c t .
becau se o f t h e i r c lo s e p ro x im ity t o one a n o th e r . S c a le measurem ents were made alo n g th e a n t e r i o -l a t e r a l r a d i u s . U n co rrected c a lc u la te d t o t a lle n g th s were d eterm in ed w ith a nomograph, assum ing a l i n e a r r e l a tio n s h ip betw een s c a le and body grow th. Because o f obvious d if f e r e n c e s betw een th e s iz e o f m ales and fem ales th e r e s u l t s were ta b u la te d s e p a r a te ly .
(T able V IT ).
The average c a lc u la te d le n g th a t each an n u lu s was c o n s is te n tly g r e a te r f o r fe m a les th a n f o r m a le s. T his d if f e r e n c e g r a d u a lly in c re a s e d from 0 .1 in c h i n th e f i r s t y e a r o f l i f e t o 0 .7 in c h i n th e s e v e n th .
Tw enty-seven fem ales and 7 m ales were 7 y e a rs o ld , and U fem ales and no m ales w ere 8 y e a rs o ld . This would in d ic a te t h a t fem ales l i v e to be o ld e r th a n m ales •
The average c a lc u la te d le n g th o f a l l chubs a t th e end p f each y e a r o f l i f e fo llo w s : f i r s t -1 . 6 ; se c o n d -3 .3? t h i r d -6 . 1 ; f o u r t h -8 , 2; f i f t h -9 . 7 ; 
6
.6, and 7«lt in c h e s r e s p e c t i v e l y . The F is h Lake chubs were com parable i n le n g th a t th e second annulus w ith th e Hebgen Lake sp ecim en s.
T h e re a fte r th e Hebgen Lake specim ens grew more r a p id ly ,
ACKNOWLEDGMENTS
The w r i t e r e x ten d s th a n k s t o th o s e in d iv id u a ls and a g e n c ie s t h a t 2 . The chub was th e most abundant s p e c ie s o f f i s h i n th e la k e .
3 . G en eral s e a s o n a l d i s t r i b u t i o n o f th e chubs w as; c o n c e n tra te d i n sh a llo w a re a s i n th e s p r in g , w id e ly d i s t r i b u t e d around th e la k e d u rin g th e summer and f a l l , and c o n c e n tra te d i n th e d e ep e r a re a s i n th e w in te r .
-30--31-Ito I n I 9I48 stom ach a n a ly s is was made on $$ rainbow t r o u t , 70 brown t r o u t and 163 ch u b s. The p e rc e n ta g e s o f th e p r i n c i p a l fo o d ite m s byvolume o f each s p e c ie s were as f o llo w s t rainbow t r o u t , in s e c ts -3 9 « 9 and m ic ro c ru s ta c e a n s -28»2$ brown t r o u t , f is h -6 9 ,2 and in sects-9 ® 9 $ chubs, algae-li8o2 and m ic ro c ru s ta c e a n s -2 lt,3 .
Stomach a n a ly s is was made on 209 chubs c o l l e c t e d i n 1 9 5 3 -1 9^.
T h e ir foods by volume w erej 36 p e rc e n t m ic ro c ru s ta c e a n s , 36 p e rc e n t i n s e c t s , 19 p e rc e n t, h ig h e r a q u a tic p l a n t s , and 9 p e rc e n t d e b r is , y 1 5 . S ex u al m a tu r ity was a t t a i n e d by some m ales a t th e age o f th r e e y e a r s . A few fem ales re a c h e d s e x u a l m a tu r ity a t th e age o f f o u r y e a r s .
1 6 . The av erag e c a lc u la te d t o t a l le n g th s f o r each y e a r o f l i f e b ased on specim ens w as: f i r s t -1 . 6 in c h e s ; seco n d -3 .th ird -6 .1 ; f o u r th -8 .2 ; f i f t h -9 . 7; s ix th -1 0 .9 ; seventh-12»U ; e ig h th -1 3 .6 . S i g l e r , W illiam F, 1993« The rainbow t r o u t in r e l a t i o n to th e o th e r f i s h i n F is h Lake. B u ll. 398, U tah A gr. Exp. S t a . , Logan, U tah , 26 p p . 
